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Abstract
Purpose In this study, we aimed to identify factors associated with severe food insecurity and work impairment in people 
with severe mental disorders (SMD) in a rural African setting, with a view to identifying potential areas for intervention.
Methods A community-based, cross-sectional survey was conducted in Sodo district, south central Ethiopia. Key informant-
identified people with possible SMD were referred for assessment by trained primary care workers and received confirmatory 
psychiatric diagnoses from psychiatric nurses using a standardized clinical interview. Food insecurity was measured using 
a locally validated measure, the Household Food Insecurity Access Scale (HFIAS). Work impairment was assessed using 
the Longitudinal Interval Follow-up Evaluation-Range of Impaired Functioning Tool. Potential moderator variables were 
specified a priori.
Results A total of 282 people with SMD participated in the study. The proportion of participants reporting severe food 
insecurity was 32.5% (n = 94), with 53.6% (n = 147) of participants reporting severe work impairment. In the multivariable 
model, severe food insecurity was associated with poor social support, experience of negative discrimination, higher disability 
and lower household annual income, but not with symptom severity or work impairment. Work impairment was associated 
significantly with symptom severity and disability.
Conclusion Work impairment and food insecurity were associated with distinct explanatory factors: predominantly social 
factors associated with food insecurity and clinical factors associated with work productivity. Longitudinal and intervention 
studies are needed to evaluate the extent to which clinical interventions need to be augmented by social interventions to 
alleviate food insecurity in people with SMD.
Keywords Psychosis · Schizophrenia · Bipolar disorder · Food insecurity · Work · Stigma and discrimination
Background
In many low-income countries, food insecurity is a pressing 
concern and thus ensuring food security for all segments of 
the population is a high priority. In a recent global analy-
sis of 149 countries, the prevalence of any food insecurity 
ranged from 18.3% in the East Asian region to 76.1% in 
sub-Saharan Africa [1]. In Ethiopia, both chronic and transi-
tory (seasonal) food insecurity are persistent problems for a 
large segment of the population [2]. The risk factors for food 
insecurity are low income [3], household structure and size 
[4] and living with disability [5].
Severe mental disorders (SMD: including schizophrenia, 
bipolar disorder and depression with psychotic features) are 
associated with functional impairment [6], low levels of 
engagement in the workforce [7] and poor socioeconomic 
status [8]. In a qualitative study of key informants, includ-
ing people with SMD and their caregivers, in rural Ethiopia, 
work impairment was described as one of the most important 
consequences of the illness [9], affected by a combination of 
stigma and discrimination, socio-economic status, substance 
use and the severity of symptoms. The consequences of not 
working may be particularly severe in low-income country 
settings, where food insecurity is a widespread concern for 
the rural population [1]. In a facility-based, case-control 
study in India, people with SMD were reported to be more 
deprived in terms of food insecurity (15.1% higher) com-
pared to their controls [10]. In our previous study, we found 
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that households of people with SMD in a rural district were 
more likely to be severely food insecure compared to house-
holds without a person living with SMD [11].
The importance of mental health for achieving the United 
Nations Sustainable Development Goals has been empha-
sized [12], particularly in relation to goals 1 (no poverty) 
and 2 (no hunger) by 2030. However, the factors associated 
with work impairment and food insecurity in people with 
SMD in LMICs have not been investigated in representa-
tive populations. A conceptual model for how SMD may be 
linked to food insecurity is presented in Fig. 1. Alcohol use 
disorder is known to complicate SMD [13] and is hypoth-
esized to have an association with both work impairment 
and food insecurity in this study. The stigma associated with 
mental illness is high in this setting [14], with key inform-
ants reporting that stigma deprives people with SMD of full 
social participation, interpersonal relationships, marital and 
family life and even from employment [9], potentially lead-
ing to food insecurity.
The programme for improving mental health care 
(PRIME) [15] is a multi-country implementation research 
programme to implement and scale-up district-level mental 
health care plans which integrate mental health into primary 
care. PRIME brings together researchers, non-governmental 
organisations (NGOs), Ministry of Health partners and a 
range of local stakeholders in Ethiopia, India, Nepal, South 
Africa and Uganda.
In the present study, we aimed to identify the factors 
associated independently with the outcomes of severe food 
insecurity and work impairment in the PRIME sample of 
people with SMD. We hypothesized that food insecurity and 
work impairment would be related to one another but have 
distinct patterns of co-variates, and that associations would 
be modified by the level of social support.
Methods
Study design and period
A cross-sectional, community-based study was conducted 
between December 2014 and July 2015.
Setting
The study was conducted in Sodo district, in the Gurage 
Zone of the Southern Nations, Nationalities and Peoples’ 
region of Ethiopia. The district is situated about 100 km 
from the capital city, Addis Ababa, and 88% of the popu-
lation dwell in rural areas [16]. The official language of 
the district is Amharic. In common with many other rural 
areas in Ethiopia, the population of Sodo district engages 
in subsistence, non-industrialised farming. The main live-
lihoods are from mixed agriculture (farming of cereals, 
root crops or vegetables, planting trees, Enset [Ensete ven-
tricosum or ‘false banana’] which is a staple food in south 
and central Ethiopia and animal husbandry). No mental 
health service was available in the district at the time of 
Fig. 1  A conceptual model 
for the relationship between 
severe mental disorder and food 
insecurity
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the study. The data for this study were collected at the 
baseline of the PRIME intervention [11]. Sodo district was 
selected for the PRIME study on the basis of sharing char-
acteristics of most districts in Ethiopia [17].
Participant recruitment
Community-based health extension workers, community 
leaders and project outreach workers were trained for half 
a day on familiar presentations of SMD and epilepsy in 
the local context [18]. They were then asked to identify 
and refer and people with possible SMD or epilepsy to the 
closest primary health care (PHC) facility. This approach 
to case ascertainment was found previously to be sensitive 
in a neighbouring district [19]. PHC staff had been trained 
in the World Health Organisation mental health Gap 
Action Program (mhGAP) and made an initial diagnostic 
assessment [20]. For people who received a PHC diagno-
sis of psychosis or bipolar disorder, an assessment by a 
psychiatric nurse was carried out using the OPerational 
CRITeria for research (OPCRIT) to confirm the diagnosis 
[21]. People with epilepsy that was not co-morbid with 
SMD were included in a different study. Senior psychia-
trists from the PRIME project provided on-site supervi-
sion, reviewed the OPCRIT forms to identify any diagnos-
tic uncertainty and carried out diagnostic re-assessment 
by reviewing the charts for all cases. The specific SMD 
diagnoses made using the diagnostic and statistical manual 
for mental disorders (DSM-V) [22] criteria were catego-
rised into “primary psychotic disorder” (schizophrenia, 
schizoaffective disorder, schizophreniform disorder, brief 
psychotic disorder, acute psychosis) and “affective psycho-
sis” (bipolar disorder and major depressive disorder with 
psychotic features).
People with confirmed SMD were then invited to partici-
pate in the study if they met the following eligibility criteria:
Inclusion criteria:
• Aged 18 years or older,
• Planning to stay resident in the district for the next 
12 months,
• Provided informed consent (capacity to consent was eval-
uated by trained psychiatric nurses with a semi-structured 
assessment tool used previously in a similar rural Ethio-
pian setting [23]) or, if lacked capacity to consent, did 
not refuse and guardian permission was obtained.
• Psychiatric nurse confirmed diagnosis of schizophrenia 
or related psychotic disorder, bipolar disorder or depres-
sion with psychotic features using the OPCRIT, and
• Able to understand Amharic, the official language of 
Ethiopia and the working language of the study site.
Exclusion criteria:
• If additional SMD cases were identified from the same 
household, they were excluded from the cohort but pro-
vided with treatment.
Sample size
The sample size for this study was based on the sample size 
required by the PRIME study (N = 300) to detect functional 
improvement following the PRIME intervention [24].
Measures
Primary outcome: food insecurity
The household food insecurity access scale (HFIAS) was 
used to assess food insecurity [25]. The HFIAS questions 
relate to three different access domains of food insecurity: 
(1) anxiety and uncertainty about food supply, (2) insuffi-
cient quality (includes variety and preferences of the type of 
food), and (3) insufficient food intake and its physical con-
sequences. Households are categorized as increasingly food 
insecure as they respond affirmatively to more severe condi-
tions and/or experience those conditions more frequently. 
The HFIAS has been translated into Amharic [26], validated 
in a neighbouring district and used in several research stud-
ies in Ethiopia [27]. Recommended methodology was used 
to obtain the HFIAS categories of: food secure, mildly food 
insecure, moderately food insecure and severely food inse-
cure. For data analysis, the HFIAS categories were collapsed 
to give two categories: (1) food secure/mildly food insecure/
moderately food insecure and, (2) severely food insecure. 
This categorisation identified the most vulnerable group who 
would be the likely targets of future intervention and policy 
formulation.
Secondary outcome: work‑related impairment
This was measured using the longitudinal interval follow-up 
evaluation-range of impaired functioning tool (LIFE-RIFT) 
[28]. The LIFE-RIFT is a clinician-administered tool uti-
lizing information from the person, their caregiver and the 
clinician’s judgment following comprehensive assessment. 
In this study the LIFE-RIFT was administered by psychiatric 
nurses. The LIFE-RIFT has been shown to be valid and reli-
able in high-income country settings [29] and to be accept-
able, feasible and have convergent validity in the Ethiopian 
setting [personal communication, Fekadu, A., 2017].
The LIFE-RIFT comprises four major domains: work, 
interpersonal relations, satisfaction, and recreation [28]. The 
work domain covers employment, household and student 
sub-domains and assesses the degree to which a person’s 
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current (past week) work activities have been impaired. Our 
analysis focused on the work domain alone.
Explanatory variables assessed by lay interviewers
Disability
The World Health Organisation Disability Assessment Sched-
ule (WHODAS-2.0), 36-item version, which comprises six 
domains, was used to assess the degree of functional impair-
ment [30]. The WHODAS 2.0 is based on the International 
Classification of Functioning, Disability and Health which can 
be applied to any health condition and is recommended by the 
DSM-V Disability Study Group as the best current measure 
of disability for research and routine clinical practice [31]. 
This measure has recently been validated for use in people 
with SMD in the neighboring district [32], which shares many 
agro-ecological features with the present study setting. The six 
domains of WHODAS are understanding and communicating, 
getting around, self-care, getting along with people, life activi-
ties (household or work/school) and participation in society. 
During analysis, the life activities domain was excluded to 
avoid potential overlap with the work impairment measures 
existing in the LIFE-RIFT measure. The simple WHODAS 
scoring method was used in this study.
Discrimination
Experience of negative discrimination was measured using 
the discrimination and stigma scale-12 (DISC-12) [33]. The 
DISC-12 is an interviewer-administered scale comprising 
four sections. Only the section on ‘unfair treatment’ was 
included in this study. The DISC-12 has been shown to be a 
reliable, valid, acceptable and feasible tool in high-income 
country settings [33], but has not been adapted previously 
for Ethiopia. There are five response options for DISC-12: 
“not at all”, “a little”, “moderately”, “a lot” and “not applica-
ble”. Of the 21 items in section one, two items (unfair treat-
ment in getting welfare benefits or disability pensions and 
unfair treatment in the level of privacy) were excluded due to 
lacking face validity or comprehensibility for the study area. 
We conducted exploratory factor analysis using pairwise 
polychoric correlation due to the missing data when the item 
was reported to be “not applicable”. All items except item 
14 (unfair treatment when getting help for physical health 
problems) and item 15 (unfair treatment from mental health 
professionals) loaded onto a single dimension. Items 14 and 
15 had low frequency of endorsement (< 5%) indicating that 
these are not salient indicators of discrimination in this set-
ting. We, therefore, excluded items 14 and 15 and summed 
the remaining 17 items to give a total score indicating extent 
of experienced discrimination.
Socio-demographic characteristics, including age, sex and 
educational level, were obtained by self-report.
Alcohol use status was measured using the ten-item alco-
hol use disorder identification test (AUDIT) [34], which has 
been adapted and used in the Ethiopian setting [35].
Physical impairment was measured using the brief physi-
cal impairment checklist which was adapted by extracting 
items from the Washington Group General Disability Meas-
ure [36] and the Family and Wellbeing Index of physical 
impairment used in physical impairment and income study 
[37].
Annual household income and number of dependents was 
obtained from a household respondent and measured using 
items from the abbreviated version of the household survey 
instrument of the WHO study on global ageing and adult 
health which was conducted in six LMICs [38]. The measure 
consists of socio-economic, demographic, income and assets 
as its major components.
Explanatory variables assessed by clinicians
Symptom severity was assessed using the 24-item Brief 
Psychiatric Rating Scale-Expanded version, BPRS-E [39], 
which has been translated into Amharic and used in Ethio-
pia previously [40]. The BPRS-E is observer clinician-rated 
symptom scale. The clinical information on specific diagno-
sis and duration of illness was collected using the OPCRIT, 
as described above [21].
Potential moderator: social support
The level of social support was measured using the Oslo 
social support scale, OSS-3, which consists of three items 
covering the reported number of close friends and perceived 
concern and practical help received from others [41]. The 
OSS-3 was administered by trained lay interviewers. The 
OSS-3 has been used in previous community and facility-
based studies in an Ethiopian setting and showed good utility 
[42]. OSS-3 total score was generated by summing up the 
scores as per the recommendations of the scale developers, 
followed by categorisation as follows: 3–8 “poor support”, 
9–11 “intermediate support” and 12–14 “strong support”.
Training of lay interviewers
The lay interviewers were recruited from the study area, with 
a minimum educational level of tenth grade. Research assis-
tants with masters level psychology, public health and social 
work qualifications trained the lay interviewers for 12 days. 
The training covered basic interviewing skills focusing on 
interviewing people with SMD and their caregivers, ethical 
considerations when interviewing people with mental health 
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problems, and in-depth training on the study measures. The 
training emphasized practice-oriented interview sessions.
Training of clinician assessors
Psychiatric nurses received 7 days of training from senior 
Ethiopian psychiatrists in the clinician-administered meas-
ures. The training included observed interviews and feed-
back, but formal inter-rater reliability was not undertaken.
Data management and quality assurance
Double data entry was carried out using EpiData software 
[43]. The first author and field supervisors provided close 
oversight of data collection by the lay interviewers. Psy-
chiatrists supervised the clinical interviews. Random qual-
ity checks of questionnaires were carried out by the field 
supervisor and first author. The confidentiality of responses 
given by the respondents was ensured.
Data analysis
STATA software version 13.1 [44] was used for data analy-
sis. The sociodemographic characteristics of study par-
ticipants were summarized using descriptive statistical 
measures (frequencies, percentages, mean and median). 
Variables included in the multivariable model were those 
anticipated to have associations with the outcome vari-
ables on the basis of existing literature and our conceptual 
framework (Fig. 1). Multiple logistic regression was used 
to explore the factors associated with severe food insecurity 
and work-related impairment. Potential effect modification 
for the association between food insecurity and disability as 
well as between disability and work impairment by level of 
social support was explored using the Mantel–Haenszel test 
of homogeneity.
Ethical considerations
Ethical approval was obtained from Addis Ababa University, 
the College of Health Sciences, Institutional Review Board 
(Ref. 026/15/psy) and the Human Research Ethics Commit-
tee at the Faculty of Health Sciences, University of Cape 
Town (HREC REF: 412/2011). Written informed consent 
was obtained from the person with SMD or their caregiver, 
if the person with SMD lacked capacity to make the decision 
to participate. Non-literate participants gave finger-prints to 
signify their willingness to participate. Free primary care-
based mental health treatment was provided via the PRIME 
project.
Results
Of the 1033 referred people with possible SMD or epilepsy, 
a total of 300 were confirmed to have SMD. See Fig. 2 for 
reasons for exclusion. Of the 300 people with SMD, a total 
of 282 eligible people with SMD were included in the study: 
5 households had more than one household member with 
SMD and 13 cases had missing data relevant to the analyses 
in this paper.
Sample characteristics
Most participants were Orthodox Christians and Gur-
age by ethnicity (Table 1). Fewer than half of participants 
had attended formal education (n = 134; 47.5%). Most 
Fig. 2  Participant flow chart
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participants (n = 242; 85.8%) had a diagnosis of a primary 
psychotic disorder, with 40 (14.2%) having an affective dis-
order. The median BPRS-E score (symptom severity) was 
48, [interquartile range (IQR) 35, 59]. The median duration 
of illness was 8 years (IQR 3, 20). During initial assess-
ment, only 35.0% of participants reported taking antipsy-
chotic medication.
Food insecurity and work impairment
One-third (n = 94; 32.5%) of households reported severe 
food insecurity, with a median HFIAS score of 15 (IQR 10). 
More than half (53.6%) of the participants had severe work 
impairment.
Multivariable analyses
1. Food insecurity
  In the fully adjusted model, severe food insecurity 
was associated with poor social support (adjusted odds 
ratio (aOR) 2.87; 95% CI 1.48, 5.55), negative experi-
enced discrimination (aOR 1.08; 95% CI 1.03, 1.14), 
lower annual income (aOR 4.52; 95% CI 2.08, 9.81) 
and higher disability scores (aOR 1.02; 95% CI 1.00, 
1.04), but not with symptom severity or work impair-
ment (Table 2). Alcohol use disorder, symptom severity 
and physical impairment were associated with food inse-
curity in the crude analyses but not in the multivariable 
model. There was no evidence of effect modification by 
social support level in the association between severe 
food insecurity and disability (Mantel–Haenszel test of 
homogeneity: p = 0.3947).
2. Work-related impairment
  In the fully adjusted model (Table 3), work impair-
ment was associated independently with symptom sever-
ity (adjusted OR 1.03; 95% CI 1.01, 1.06) and disability 
(adjusted OR 1.04; 95% CI 1.03, 1.06). Having no for-
Table 1  Sociodemographic and clinical characteristics of study par-
ticipants
Characteristics Frequency Percent
Educational level
 Formal education 134 47.5
 No-formal education 148 52.5
Sex
 Female 122 43.3
 Male 160 56.7
Residence
 Urban 59 21.0
 Rural 222 79.0
Occupation
 Unemployed 87 31.1
 Agriculture 70 25.0
 Housewife 57 20.4
 Other 66 23.5
Marital status
 Single 124 44.0
 Married 97 34.4
 Divorced 40 14.2
 Other 21 7.4
Ethnicity
 Gurage 268 95.0
 Oromo 10 3.5
 Other 4 1.5
Religion
 Orthodox Christian 254 90.1
 Protestant 18 6.4
 Muslim 9 3.2
 Others 1 0.4
Oslo social support
 Intermediate/strong support 195 69.6
 Poor support 85 30.4
AUDIT
 AUDIT score < 8 197 69.9
 AUDIT score ≥ 8c 85 30.1
Diagnosis category
 Primary psychotic disorder 242 85.8
 Affective psychosis 40 14.2
Mean Standard deviation
Age (years) 35.6 13.38
Month of  assessmenta 4.3 3.31
Median 25th, 75th centiles
Number of children 3 2, 5
Annual income (ETB)b 6000 3000, 10 750
DISC total 2 0, 7
WHODAS World Health Organization Disability Assessment Sched-
ule, LIFE-RIFT longitudinal interval follow-up evaluation-range of 
impaired functioning tool, DISC discrimination and stigma scale, 
BPRS-E brief psychiatric rating scale-expanded version
a Months numbered as of January
b ETB Ethiopian Birr [USD ≈ 20.5 Birr (for 2015)], AUDIT alcohol 
use disorder identification test
c Includes hazardous use, harmful use and dependence
Table 1  (continued)
Characteristics Frequency Percent
Physical impairment total 1 0, 3
BPRS-E total 48 35, 59
Duration of illness (years) 8 3, 20
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mal education was associated with work-related impair-
ment in the crude, but not the adjusted, analyses. There 
was no evidence of effect modification by level of social 
support in the association between disability and work 
impairment level (Mantel–Haenszel test of homogene-
ity: p = 0.4593).
Discussion
In this community-based sample of people with SMD from 
a rural Ethiopian district, work impairment and food inse-
curity were found to be associated with distinct, but over-
lapping, sets of explanatory factors: predominantly social 
factors associated with food insecurity and clinical factors 
associated with work productivity.
Food insecurity
In our previous study, we found that people with SMD 
reported more than double the level of severe food insecu-
rity compared to the general population (32.5% vs. 15.9%) 
[11]. In this current study, food insecurity in people with 
SMD was associated with poor social support, lower 
income, negative discrimination and functional impair-
ment, but was not associated directly with clinical symp-
tom severity. In cultures valuing the needs of a group or 
community over an individual, such as that encountered 
in the rural Ethiopian setting, it is commonly assumed that 
high levels of social support will be provided to people 
with mental health or other health problems. However, 
about one-third (30.4%) of our sample reported poor social 
support. This level of social support was better than that 
Table 2  Factors associated with 
severe food insecurity in people 
with severe mental disorder
BPRS-E brief psychiatric rating scale-expanded version
a Includes hazardous use, harmful use and dependence, WHODAS World Health Organization Disability 
Assessment Schedule
b Adjusted for all factors listed in the table
c Excluding work domain ±p = 0.021
d 1 USD ≈ 20.5 Birr (for 2015); values in bold are statistically significant
Characteristics Crude odds ratio (95% 
confidence interval) 
n = 282
Adjusted odds  ratiob 
(95% confidence interval) 
n = 261
Symptom severity (BPRS-E total score) [n = 279] 1.02 (1.00, 1.03) 1.01 (0.98, 1.03)
Oslo social support scale [n = 277]
 Intermediate/strong social support Reference Reference
 Poor social support 3.42 (1.99, 5.86) 2.87 (1.48, 5.55)
Alcohol use disorder identification test [n = 279]
 AUDIT < 8 Reference Reference
 AUDIT ≥ 8a 2.00 (1.17, 3.41) 1.12 (0.53, 2.38)
 Physical impairment total [n = 279] 1.37 (1.15, 1.64) 1.17 (0.93, 1.47)
 Discrimination (DISC-12 total score) [n = 279] 1.13 (1.08, 1.18) 1.08 (1.03, 1.14)
Work impairment [n = 271]
 No/mild/moderate work impairment Reference Reference
 Severe work impairment 1.30 (0.78, 2.17) 0.95 (0.46, 1.93)
Disability (WHODAS score)c [n = 279] 1.03 (1.02, 1.04) 1.02 (1.00, 1.04) ±
Age (years) 1.00 (0.98, 1.02) 1.01 (0.98, 1.03)
Sex (male) [n = 279] 0.90 (0.54, 1.49) 1.17 (0.59, 2.31)
Education [n = 279]
 Formal education Reference Reference
 No formal education 1.06 (0.64, 1.74) 0.63 (0.31, 1.25)
Annual household income (Birr)d [n = 269]
 10,000 Birr or more/year Reference Reference
 4000–9999 Birr/year 2.05 (1.04, 4.05) 1.74 (0.79, 3.78)
 < 4000 Birr/year 4.83 (2.47, 9.41) 4.52 (2.08, 9.81)
Duration of illness (years) [n = 279] 1.00 (0.98, 1.02) 1.00 (0.97, 1.03)
Diagnosis category [n = 279]
Affective psychosis Reference Reference
Primary psychotic disorder 1.57 (0.73, 3.36) 1.41 (0.56, 3.59)
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seen in the general population in the same district (poor 
support reported by 40.8%) [42], which may reflect some 
mobilization of community support for people with SMD, 
albeit inadequate to address food security needs. In our 
qualitative work with people with SMD from the same 
sample, the restrictions experienced in accessing social 
networks were highlighted [45]. Social connectedness 
relies upon the capacity of a person to reciprocate; SMD 
may directly (via disability) and indirectly (via worsened 
poverty) undermine the possibility of reciprocation. Peo-
ple who lack interpersonal supports may then be less able 
to avail themselves of social opportunities which are often 
tied to economic opportunities, including obtaining com-
petitive jobs and satisfactory housing [46], accessing live-
lihoods or obtaining financial support.
Higher perceived negative discrimination was also associ-
ated with food insecurity. Stigma and discrimination work 
directly against recovery in people with SMD, leading to and 
reinforcing social exclusion at both an individual, household 
and community level [47]. Because of public misconceptions 
about SMDs, members of society may withhold opportuni-
ties [48] and societal prejudice can significantly exacerbate 
the impact that psychiatric symptoms have on social oppor-
tunities [46]. In this way, the social exclusion associated 
with discrimination against a person or household with SMD 
may lead to loss of economic opportunities and financial 
support, and subsequent impoverishment and food insecu-
rity. The Ethiopian Federal Ministry of Health has included 
mental health in the training programme to upgrade com-
munity health extension workers, including interventions 
to increase community awareness about the treatability of 
mental health problems and to counter stigmatizing attitudes 
[49]. Our previous work has shown that stigmatizing atti-
tudes in health extension workers in relation to child devel-
opmental disorders are reduced by this intervention [50]. 
The impact of this programme on households of a person 
with SMD has yet to be evaluated.
Low household income was also associated with severe 
food insecurity in the multivariable model. This indicates 
that intervention programs for people with SMD may need to 
Table 3  Factors associated with 
work impairment in people with 
severe mental disorder
a Includes hazardous use, harmful use and dependence
b Adjusted for all factors listed in the table
c Without work domain during computation
d 1 USD ≈ 20.5 Birr (for 2015); values in bold are statistically significant
Characteristics Crude odds ratio (95% 
confidence interval) 
n = 282
Adjusted odds  ratiob 
(95% confidence interval) 
n = 264
Symptom severity (BPRS-E total score) [n = 274] 1.06 (1.04, 1.07) 1.03 (1.01, 1.06)
Oslo social support scale [n = 273]
 Poor social support Reference Reference
 Intermediate/strong social support 0.87 (0.52, 1.46) 0.73 (0.38, 1.38)
Alcohol use disorder identification test [n = 274]
 AUDIT ≥ 8a Reference Reference
 AUDIT < 8 0.84 (0.50, 1.41) 0.61 (0.30, 1.23)
Physical impairment total score [n = 274] 1.13 (0.95, 1.34) 0.96 (0.77, 1.18)
Age (years) [n = 274] 0.99 (0.97, 1.01) 0.98 (0.96, 1.02)
Sex (male) [n = 274] 1.07 (0.66, 1.73) 0.66 (0.34, 1.25)
Education [n = 274]
 Formal education Reference Reference
 No formal education 1.63 (1.01, 2.63) 1.29 (0.69, 2.42)
Discrimination (DISC-12 total score) [n = 274] 1.00 (0.97, 1.03) 0.98 (0.94, 1.02)
Disability (WHODAS score)c 1.05 (1.03, 1.06) 1.04 (1.03, 1.06)
Annual household income (Birr)d [n = 264]
 10,000 Birr or more/year Reference Reference
 4000-9999 Birr/year 1.11 (0.62, 2.00) 1.06 (0.53, 2.13)
 < 4000 Birr/year 0.99 (0.55, 1.78) 0.96 (0.47,1.97)
Duration of illness (total years) [n = 274] 0.98 (0.97, 1.00) 1.00 (0.97, 1.03)
Diagnosis category [n = 274]
 Affective psychosis Reference Reference
 Primary psychotic disorder 1.26 (0.64, 2.48) 0.84 (0.37, 1.89)
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include income generation, livelihood and employment oppor-
tunities. This finding is in keeping with previous recommenda-
tions that people with SMD should be considered a vulnerable 
group and prioritized in community development efforts [8].
Work impairment
In this study, around half of the participants reported severe 
work impairment. This is noteworthy because, in the seminal 
World Health Organization (WHO)-led studies from the 1970s 
of people with SMD in LMICs, employment outcomes were 
found to be more favourable when compared to people with 
SMD in high-income country settings [51, 52]. In the follow-
up WHO study, conducted in the 1980s and 1990s, the propor-
tion of participants in LMICs diagnosed with “all psychoses” 
and reporting working (doing housework or paid work) was 
higher (79%) for most of the last 2 years compared with that 
of high-income settings (51%) [53]. The WHO studies have 
been critiqued for possible selection bias, not accounting for 
differential mortality and the measures used for work func-
tioning [54]. In our study, use of the LIFE-RIFT measure may 
have enabled us to assess work impairment in a more compre-
hensive way, based on clinician judgement and drawing on all 
sources of information available (person with SMD, caregiver 
and clinical notes). Societal changes, including urbanization, 
may also be contributing to the higher levels of work impair-
ment seen in our study [55].
Symptom severity and disability levels were associated 
strongly with work impairment, indicating that improved 
access to adequate mental health care may be able to sup-
port improved work functioning. However, in keeping with 
our proposed conceptual model, clinical symptom severity and 
work impairment may not determine household food insecu-
rity, which may require interventions tackling discrimination, 
social isolation and potentially income security.
Strengths and limitations
Our study has a number of strengths: the population-based 
ascertainment of participants, as well as the use of trained 
clinician assessors, validated and standardized measures, and 
highly trained and experienced interviewers who were familiar 
with the sociocultural context.
In terms of limitations, we relied on self-report of physical 
impairment and did not measure physical ill-health in the study 
sample. Given the high burden of physical health problems in 
people with SMD [56], this could have led us to incorrectly 
attributing impact on work impairment and food insecurity to 
SMD. We also did not measure medication side effects which 
could adversely affect work capacity [57], although most 
participants were not taking psychotropic medication at the 
time of the study. It is possible that poverty, disability, dis-
crimination and poor social support are all proxies for more 
severe and enduring illness which is then associated with food 
insecurity, but this is unlikely as we were able to adjust for 
symptom severity and duration of illness. Finally, due to the 
cross-sectional design, our study was also not able to draw 
any conclusions regarding temporal relationships or causality.
Conclusions
The complex relationships between social support, income, 
discrimination, illness-related disability, work impairment and 
food insecurity require further elucidation in a prospective 
study to identify the best targets for intervention. The findings 
from this study indicate that food insecurity in people with 
SMD is not just a consequence of illness severity. Although 
expanding access to care has the potential to improve clinical 
outcomes, reduce disability and improve the individual per-
son’s capacity to work, amelioration of household level food 
insecurity may need to additionally attend to social support, 
discrimination and access to livelihoods. This may require 
multi-sectoral working and engagement with community 
organisations and non-governmental organisations. The find-
ings from this study are likely to be generalizable to other 
rural, food-insecure populations of sub-Saharan Africa.
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